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摘  要 
本论文包含两方面内容：（一）、吲哚里西啶生物碱(−)-2-epi-lentiginosine 的






从异 VC 钠出发，经 8 步反应，以 36% 的总产率完成天然产物
(−)-2-epi-lentiginosine 的不对称全合成。其中，格氏试剂 49 对氮杂缩醛 62 的加
成反应是关键步骤，得到的是立体构型单一的加成产物 64。通过结构测定及对



















































2. 10% Pd/C, H2 








二、Cytosporone B 双羟基及三甲氧基衍生物的合成 
（1）、Cytosporone B 双羟基衍生物的合成 
研究表明分离自海洋内生真菌 HTF3 的化合物 cytosporone B，具有较好的抗
肿瘤和细胞毒活性，有潜在的药用价值。本论文的工作之二是通过有机合成方法
对其进行结构修饰，在 cytosporone B 分子中酯基部分引入极性基团，即合成化















- II - 
从 3,5-二羟基苯甲酸 85 出发，经 9 步反应以 39%的产率完成了关键中间体
三取代芳基乙酸 88 的合成，为以后合成 cytosporone B 系列衍生物打下基础。利
用 DCC 缩合酰化反应、Mitsunobu 反应，分别以 26%及 28%的总产率完成了化
































































（2）、Cytosporone B 三甲氧基类衍生物的合成及生理活性研究 
Cytosporone B 三甲氧基衍生物 2-[(2,3,4-三甲氧基-6-酰基)苯基]乙酸乙酯
（TAPA 1）是一种具有潜在治疗糖尿病效用的药物。本论文的工作之三是改进
化合物 TAPA 1 的合成路线，并合成 2-[(2,3,4-三甲氧基-6-酰基)苯基]乙酸戊酯
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R = Et               TAPA 1   80%
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This dissertation contains two independent parts: (a) studies on the asymmetric 
synthesis of (−)-2-epi-lentiginosine, and (b) synthesis of cytosporone B analogues 
with dihydroxyl group and trimethoxyl group. 
I. The asymmetric synthesis of (−)-2-epi-lentiginosine 
Pyrrolizidine alkaloids occur widespread in nature and many of them possess a 
variety of important biological activities. Due to their stereochemically rich structures 
and important bioactivities, much effort has been devoted to the stereoselective 
synthesis of these natural products. 
(−)-2-epi-Lentiginosine was a potent inhibitor of α-mannosidase and have 
potential use in immunologic stimulant and antivirus. In this dissertation, the synthsis 
of   (−)-2-epi-lentiginosine was investigated.  
A highly stereoselective addition of Grignard reagent 49 with the protected 
dialkylaminofuranoside 62, followed by the ring-closure reaction constructed α-alkyl 
pyrrolidine 50e, which was subjected to de-benzylation of both N-Bn and O-Bn 


















































2. 10% Pd/C, H2 








II. Synthesis of cytosporone B analogues with dihydroxyl group and trimethoxyl 
group 
2.1 Synthesis of cytosporone B analogues with dihydroxyl group 















dothiorella sp. (HTF3), exhibited great antifungal and cytotoxin activities with the 
potential of pharmaceutic value. In this dissertation, the synthsis of the analogues 68 
and 69 were investigated. 
Starting from the commercially available 3,5-dihydroxybenzoic acid (85), the 
key intermediate 88 was synthesized in 9 steps with an overall yield of 39%. 
Consequently, compound 88 reacted with protected aminoalkol 89 promoted by DCC 
and DMAP to afford the corresponding amide 91, which was subjected to 
de-protection of  O-TBS and O-Bn to give compound 68 with an overall yield of 
26%. Compound 88 reacted with 2-(dimethylamino)ethanol (90) promoted by DEAD 
and PPh3 to afford the corresponding ester 93. After de-protection of O-Bn to give 































































2.2 Synthesis of cytosporone B analogues with trimethoxyl Group  
Ethyl 2-(2,3,4-trimethoxy-6-octanoylphenyl)acetate (TAPA 1), a cytosporon B 















dissertation, the synthetic route of TAPA 1 was modified to improve its productivity 
and pentyl 2-(2,3,4-trimethoxy-6-octanoylphenyl)acetate (TAPA 2) was synthesized.  
Starting from 2,3,4-trimethoxybenzaldehyde (94), the intermediate 97 was 
synthesized in 3 steps with an overall yield of 56%. Oxidative cleavage of 
carbon-carbon double bond using Osmium tetroxide and sodium periodate were 
executed. Sequentially, oxidation of aldehyde 120 with sodium chlorite gave 
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Ac acetyl / 乙酰基 
Ar aryl / 芳基 
Bn benzyl / 苄基 
Boc                  t-butoxycarbonyl / 叔丁氧羰基 
n-Bu n-butyl / 正丁基 
Cbz                  benzylcarboxy / 苄氧羰基 
DCC                 N,N-dicyclohexylcarbodiimide / 二环己基碳二亚胺 
DCM dichloromethane / 二氯甲烷 
DEAD               diethylazodicarboxylate / 偶氮二碳酸二乙酯 
DMAP               4-N,N-dimethylaminopyridine / 4-N,N-二甲氨基吡啶 
DMSO               dimethylsulfoxide / 二甲基亚砜 
Et ethyl / 乙基 
LAH lithium aluminum hydride / 氢化锂铝 
Me methyl / 甲基 
Ms methylsulfonyl / 甲磺酰基 
NMO                N-methylmorpholine-N-oxide / N-甲基吗啉-N-氧化物 
PE petroleum ether / 石油醚 
Pd/C palladium on carbon / 钯炭 
PMB                 p-methoxybenzyl / 对甲氧基苄基 
PPA polyphosphoric acid / 多聚磷酸 
n-Pr n-propyl / 正丙基 
PTSA (p-TsOH) p-toluenesulfonic acid / 对甲苯磺酸 
TBS (TBDMS)         t-butyldimethylsilyl / 叔丁基二甲基硅基 
TEA triethylamine / 三乙胺 
TFAA trifluoroacetic anhydride / 三氟乙酸酐 
THF tetrahydrofuran / 四氢呋喃 
TLC thin layer chromatography / 薄层色谱法 







































































































    本实验室多年来一直致力于不对称合成方法学研究和天然产物的全合成研
究[10]。近年主要开展吡咯烷类和哌啶类生物碱及其类似物分子的不对称合成研
究。对于上述的吲哚里西啶生物碱最直观的逆合成分析之一就是以吡咯烷为母











































（Dothiorella sp.）HTF3 菌株的代谢产物中，分离到 10 个结构类似的“简单”
聚八酮化合物[13]（图 1.4），其中 8 个分别命名为 dothiorelone A-H 的化合物是未
见报道的新结构化合物，另外 2 个化合物 cytosporone B 和 cytosporone C 为已知
化合物。先前，美国康奈尔大学的研究人员已从哥斯达黎加的一个自然保护区的
植物内生真菌壳囊孢菌 Cytospora sp.中分离得到，但尚未见抗肿瘤活性报道[14]。
在 MTT 法抗肿瘤活性检测中，发现 10 个化合物有不同的抗肿瘤活性，其中
cytosporone B 活性最强，有较广的抗肿瘤活性谱，而且抗真菌活性较强，真菌谱
较广。 



















































图 1.4 dothiorelones A-H和cytosporones B、C的结构 
由于 cytosporone B 水溶性不好，无法通过静脉注射进行活体实验。因此本
论文的目标之二，就是通过有机合成方法对原有结构进行修饰，在酯基部分引入
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